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Abstract:
The mechanism of the development of wind-waves will be proposed on the basis of the observed wave spectra in the wind tunnels and at Lake Biwa (IMASATO, 1976 MILES (1960) showed that the PHILLIPS' (1957) resonance mechanism explains the generation and the development of a wind-wave spectrum at -2 -the early stage, and that the MILES' (1957, 1959, 1960) inviscid model explains the late stage of the development. LIGHTHILL (1962) made clear the physical meaning of the MILES' inviscid model, and the problem of the development of wind-wave spectrum seemed to be solved by their studies. However, SNYDER and COX (1966) found out that the amplification coefficient 0, expected from the MILES' theory,
can not explain the development of the wind-waves at open oceans. BARNETT and WILKERSON (1967) and others supported the result of SNYDER and COX.
Some investigators have tried to attribute this discrepansy between the linear theories and the observed results to the turbulence in the air flow over the wind-waves (YEFIMOV, 1970; REYNOLDS and HUSSAIN, 1972; FUJINAWA, 1974) . And also, many trials to clarify the structure of the air flow over a wavy water surface as well as the mechanism of momentum transfer from the air flow to wind-waves have been made by PHILLIPS (1966) , SHEMDIN and HSU (1967) , DOBSON (1971) , DAVIS (1972), ICHIKAWA and IMASATO (1976) -3 -1965; BARNETT, 1968; HASSELMANN et al., 1973) , overshoot phenomena (BARNETT and WILKERSON, 1967; BARNETT and SUTHERLAND, 1968; MITSUYASU, 1968) , and so on, have been studied by many investigators. HASSELMANN et al. 
where pw is the density of water, g the acceleration of gravity, t , 1970; REYNOLDS and HUSSAIN, 1972, and ICHIKAWA and IMASATO, 1976 We define the quantity TMS as follows:
We define 6f as 6f1+6f2, and define fR as a significant frequency band width in the wind-wave spectrum.
In the actual procedure in the evaluation of TMS,6f1and 6f2TMare chosen as(fmax-(5f1)--TM(fmax+6f2). The wind-wave spectrum in the stage of "sea-waves" has the frequency region 6f (<fR) giving the relation TwsTms.
In the case of Run-19 ( Fig.  3(a) ), 6f is 0.257 and 6f/fR is 0.0228. 1) will prepare the upper limit of the wave spectral density.
Values
(5-2). Nonlinear wave-wave interaction.
The nonlinearity of wind-waves is mainly attributed to the fact that the wave field has the narrow filter on the momentum transfer from the air flow.
However, there are some other causes for the nonlinearity of the wind-wave field.
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In the case of wind-waves in the stage of"sea-waves"or3transition stage", one of the causes of nonlinearity is that the observed spectrum Tw(f) has a frequency region of negative spectral density, or in another word, the wind-wave spectrum has an overshooting spectral peak.
In Fig  3(a) The bispectrum ( Fig.  8(a) 
